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wafer surface is controlled. The yield of single crystal wafer is 80% or 
more . 

DESCRIPTION OF DRAWING (S) - The figure explains the cusp magnetic 
field distribution of silicon single crystal wafer. 

Cusp magnetic field G 

Silicon melt solution M 

Zero magnetic field position O 

Silicon single crystal S 
Dwg.4/10 
TECHNOLOGY FOCUS: 

JP 2000272992 AUPTX : 20010213 

TECHNOLOGY FOCUS - CHEMICAL ENGINEERING - Preferred Method: A cusp 
magnetic field (G) or horizontal magnetic field is impressed to silicon 
melt solution (M) . The cylinder or funnel is arranged on the surface of 
silicon melt solution, and the main axis and raising axis of the funnel 
are made equal. Crystal with diameter (D inches), is passed through the 
inner side of the funnel. The distance (L) from the funnel lower end to 
melt solution surface is 30xD/8 to 80xD/8 mm. The melt solution surface is 
at a position of 0-100 mm from heating center of the heater. The zero 
magnetic field position (O) of cusp magnetic field is at position of 0-200 
mm from melt solution surface to the bottom. The vertical components of 
cusp magnetic field in the melt solution surface and horizontal magnetic 
field intensity in the rotation center axis of crucible are 0.01-0.4 T, 
respectively. 
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[003 1 ] Rfc. G s <D^b«*P«jifcJ:^ ? b V 

g-C(DG s ©^{b«(5>o < 0 -C#>-3/Jn 3 1, > C £#*>#> -z> 
1c. L/c*S-?T, Gm/G s^plSS^lSlKb/^t 
^CC— JtKT-Sfci&CCttG s ©«9> o < 0 £ L-fc^-ftitlfc 40 
C"CGm%iW8p-r5!M?3&«****«»36>ofc. Gm/G 
s Sr-SK: f -5 «t 5(CGm £3HJ® T -5 C £ ft J: *) 

[0 03 2] *yfc*»W#6tt. #X7T8»fc<fcc>**¥ 
5ait£fB i> r G mte J: cf* ©lgftfiSfi*fffii«:*jW 

5/ U 3 I/HKBtflfeO LTl^t fe^SCC Gm/G s £ 
0. 16±0. 0 5 ICfflWCZZCtZ&W, Lie. 
[003 3] *^^K»(cJ:4W»«:MLX-» OfiBEWtl so 
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rt»**wrr * * c t £maj u aft. * fc®«ffifc:fc 

Gma»fiS«iBrt»*?BE<fcS-ttftl,»-C*©l6*Mi*il 
C£#si»J«l£ft-o;fc. 

[0 03 4] G s CD^SIfiMU, £Mf itfeiO* 

h v-xDffl^^iftcj^G/cG s (Drnzmsmmts <£ 
cwhwc «fc o^ferfe < „ * uTmoftirAKastt s 

Gm/G s J&sJbiEi&HftfcftS =fc 5 (CGm©*§JiJjSg® 

/cGsKStLT. HI^©ilSSWRg«Ctel>-CGm©ifeaRJE 

&COj&>6 2 0 0 mmOffiffi-CfigU Gm©^?^ 
^®{C*sW-5.*X^»©^il:^*!0. 0 1T#>6 
0. 4T©ffiffi-CIS^-rSC£-CGm/Gs*0. 16 
±0. OSi-TSCi^-Ct, ^x/N-HF«9^ic*5l> 
TJ)|0*«l*&s»6n*. ^ig© 0 Mtm&tfM 
M^B^e>T«c 0*^6 2 0 0mm©ttgi-r5OB, C 
©ffiffl-C G m©ft&SSIirt$W&#*:* < mt h . ftl@P 
«HjW£#S*»6"C**. OSB»ffiK3W±8B«lBWcft 

BtcfcW S rtX ^CDSiafiS;^ 0 . 0 1T«±0. 4 T 

jyT£-rs©«. o. o i Tixric-kmm&m-r&xtii 
mfim<. o. 4 t«±k l t ^ &M©±#«fi 

t>tits:l>1cibX!$>Z. 

[0 03 5 ] 3 e.tc*X^Jg5l±lft?« > Gm/G s 
L1c. ffl*. HMScSiHfCJfeW 4 * ^ 7TS«CDSiS^-*s 

o. i TyrFvtmghftmm&mzfrv#mmc*izte 

0®W&BK:«&£^lJS£gWftt<>C t&t>fr-, 

ic &^T>^tmmig&*nzic#>tt£-?)i-y#mm 

^St, *<DJb-^^[5]^-CGm/Gs*J^fflfcfd:4 
[0 03 6 ] !«R©tS*iBrt»W«:R|Lrtt. 

[0037] Tkwm.m^^mmimLrit. 
¥»»*EiMioLfc^ y ^ >tt»aHSK:ia 6 k^-t =k ^ ft 
Ttsu®&tim®m&-eifzctzfimisic. comm. 

I±t«S«TSi. Gmtt^fiSSMrtTjSSi 
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tiC^mm-C ^SCiSrUffiL/c. CJlKJ^Gm/ 
G s £*§ll/&gW®-C*>|— "C^o. jAt,iffillr^©fii£ 

m®-Q* z>tt *f5i«i i ft -3 tc. 

[ 0 0 3 8 ] G s <Dt&ghJ&&ffiftftmt. jpm&isJ: V 

h ^-XDfi^to-StcjSCfcG s omzmwrnisj: 

Gm/Gs*0. 16 + 0. 0 5 CCft &«fc 5 (CGm©ig 

y #Wftpp>iMK.*sv ZTkwmmmLw o . o 1 t«± 

0. 4TJWT4U ;V^^|5IK$: l r pi*6 1 5 r p 
m©ffiB-e^f b$tf-£ C t (C <£ 9 Gm©A^ $ L 
tGm/Gs%0. 16 + 0. 0 5 t-f*> C £&?%^ 

jkh^mhk: few s immvmigtf o . o 1 t«± 

0. 4T«TitS©«, OlTOTr 
»SS4KiUS«9B < T IkffiSSK: I* 4 ffltt$WP#l8 6 © 20 
<fc5 ft^(cft6ftl>/ci?>r*-5. $/d§Big?£g#0. 
4T«TiTSOB 1 *nJUUbfcOr«>^*fta*©± 
^ff^ftftl^fcsb-C&S,, Jl'^sfElllte*! rpm-Jpf. 
1 5 rpmin©», C ©ffiHTl&ffi*J J: tf&MM 
4>aj£0tt:ft<XffcU -en6©BSJt4»^*< 
^{bT£fc«>-C&£. 1 r pmKTWyi 5 r pmJJt 

[0039] H5C. THWmmZ&mT&t Gm/G s © 
*3Sfb£ !fe£tsTm<Di&MBrt£qff*s 5 X6W"C*S»— 30 

(cft^ctfcsmt/fc. 

[0040] *fc#WP!*&tt. Gm/G s ffi*fW8Pf 

z h x is v n >ffi& 1 1 - * - ©ras* <ag*fw© 

T £751£?:jtffll</c. HftW«Cfc-$r-ttH 8 «:**•*-,*: 

a j£$#&&ifti&{Cft COajiit- # -o&m 

{4g<i©tB*f{ig£l8S£-r 5 C £ "CG m*J «fc ^OMf B 
J&RJ?®K:teW£®rt#ffi£^b3tt.&£ i*Sft^ 0 
[ 0 0 4 1 ] G s ©ttO&ftirrtafli tt. frm&to&U 40 

Gm/GsrtiO. 16±0. 0 5 Kft-SJ; 5 (CGm©ij£ 

*®(4g£fc- 9 ±K0 mm 1 0 0 
m m©ffiHr^{b$ +1 & C <!: V G mOfelfiSSIrtM 
£iSgpT*ltfGm/G s £0. 16±0. 0 5 4T-5C 50 
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B*»«ffi#fc j; i) _Bto#>e> 1 
0 0 m m ©ftg £ "T * ©« . &&4M>#> *=> ft A© Mis <J: 

HlOOmmiOfelK&ii, M?£©*fi£*r- F#s 
^fbL/T. &JIWfi&#*£5eK:ft.&. SfcB&jRgiffitffc 

ft*. 

[ o o 4 2 ] 3>#^©?i#±if (c*ji»r«. ^> 
* ymmom&mffii/cisi-f -s * x ymmoimm&ftzm 

fi»ffl(c fc w & atob£ tfBHHfiKfe J; l^eftXOfiAS 

[0043] A^fCti, *§H©fi:&£D L 
T. RM©T^*-SC^*P- h©T^*>6'>U3>ia^ 
3l®$r©ffiiHL#3 0xD/8*>?,8 0 x D/8mm 
-C&O. *^Bs^E*5t-5?-cr>^t+j^J;0±tCO 
^6 1 0 OmmC&gfCW^ ^o*X7'6giSO0figJ« 
{4§*^M*®^6TK: 0 3^6 2 0 0 mm©{4g(cW 

0 1 T6i±0. 4T«T<!:LT3l#-ttf£ff 5. CftK 
<tD, 'Jx^-I^TGm/Gs^O. 16 + 0. 
0 5 Off H A(C tWir -5 C t ifi-Q* -5 . 

[0 044] gE8tL*3 0XD/8*68 0 xD/8m 
mi-r5©K, 3 0 xD/8<t 9 fc^3t>4. tSS4>'l> 
iSfif ittJWBiSflfCG s ©H*JA* < ft •) T^r. Gm 
©$Wfc J: D Gm/G s ?:MS^fiEl*J-e 0 . 1 6 ± 
0. 0 5 if SC£#Hii(Cft£*:S!>r&&„ $fc8 0 
xD/8mmJ: iMlKGsODMffl*s 
< ft <0 . P3«**(.»«a- h £<£M-r -5.«i*^< 
ft-5^e>r*S. ^^M^fc-^-O^cfi^cfcOi 
5C0*>6 1 0 0mm©{ig£-r-5©ti. ^tp^35>6iS 

b^©«*j T-<D%mzmtz -a-r g m©^ss 

W'W^lOOmmiOtliCftSi, S6?S©Jt 
**-P*q6ftor. ttflWJ^^eSKft*. stem 

mmmft t-z -^m* & ct o t tcc ft o r fcissw^ 

ft Z> . * X 0 fiBi§{£g#I&?$S|®#> 

0*^62 0 0 mm©{4Si-r-5©«. C©ffiffl-C 
GmCDM B ^fiSSSF*g^*^#<^bL > fWfflJffiffl/iijA 
*^^6t?*5. OJSiittgAi±sBliSH?KcftSi^« 
©^x/\-Brt>'%-7^+*^# < ftS. as?^®{c*jlf 
**xy©Sil^*i0. OlTtLhO. 4TtlTi-r 
*©tt. 0. 0 1 T«-m£ifi8»*Wryr«MI*Jj(|| 
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<. 0. 4TaJiKLr*>^:*«tSMtO±#lS»6hSC 
[0 045 ] £tc*&W%t>lt. 3>^*SS*K0 

lWe*ffi£b-$r-©|^4U>£©tl»fl)*£. 

W * 3*fc «fc <fc C^^OigSffirt^* J; 

[ 0 0 4 6 ] Jl»W«C«. lfiR©aa*D-f>*-&0 

SlSgTND^gtLrt* 3 0 x D/ 8 #>6> 8 0 x D/8 mm 
-C* *i . 36»-3lBR«ffi3&J b - * - ©ftJRcfi'fr <fc 0 _Bt 0 
j!p6100 mm©fikK«:#>3. 3&>r?*^«©lEMgtf't»l* 

K*ttzimmmm&o. oit«±o. 4*rar& 

LT9l*±Sf*ff5. cnJtiO. ^x^-ffirt^r 
Gm/Gs^O. 16±0. 0 5 ©teBl*J{CiiHJSJ-r£ C 

[0 047] ffif$L£3 0 XD/8*>68 0 XD/8m 
miT-5©», 3 0 XD/8J: 9 *>/J>SC»i. t£A4>'fr 
ara£*£fi^«"CGs ©£#**< ft9 Terr. Gm 
©Mffiltc J: 0 Gm/G s €rMAfi£gffirt-C 0 . 16 + 
0. 0 5 £?2><Di)mm>Z.t£Z>tctb'£tbZ> 0 £tc8 0x 
D/8mmJ:H**l->i. ±&&)IC G s <Dmt m&'b 
2<ftD> RW**l>tom-h*«re*S*ifc&to<ft 
5*»6"C*-5. ■fcR«H*ifc-5»-©|^*'&J:9.fcte 
0*>6 1 0 OmmOfigitSOiJ. &Rif]<&#>6£& 
©MtoJ:^*'C>*'C©rail*S6^fc3-tt'CGm<ralSftRRfi 

&#'t>J: OilOO mm J: 0 fciteftSi^ BI^©*f?jS 

g|ffii#b - jr-»IM*&J: 0 feTJcft ,t 

#0. 0ira±0. 4TKTif^O«. i&*§&®# 

o.oi TfitTrtisatKsaBwii < twm*mtc*v s 

jHflE^p3WH6©«fc9«c^tt:ft:6<ct>yfc*-r**. * 

k** ft;$S©_bP?-#f#6 ftft t >fea&tr * -5 . 
[0 04 8] C©J:3K:LT»6ftfc. $t®ffcMS£ L 

ttmtcmitmmmxMw y > 
[0049] titisttc< c©^5fcur^6nfc, m 
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^7-abX©^S3s 9 < fa_k-T£c t*m~>tc 
[0 05 0] «Tfc*WB©3MfcW*±lf TRW*-* 

*^B^*5cn6©nst0!i©ie*g(Ccfc-pr$iji?g$ns 

4©rtt*Rl»C4»S5*T?*>*:C>. 
[0 05 1 ] 

[2KM0I] (XltM 1)01 ©KB*«l»KT©*frC 
iSJPg|54 0 0mm©8 ^>^y:3>fll*SA*WJfct/ 

10 -ttfljlS: 2 2-f>^ 

• i"j3>9 ; t-yi :95kg 

• mmmm&m. : b - *-© & k> ±^4 0 mm 

• ;l/^^|5JK : 6 r p m 

• 3LBfjElf : 0. 3mm/min 
JJB^rWlS^SC £ttf&ftiSIH»©3 0 0mm*6 
4OOmm0f|TGm/Gs^O. 1 6+0. 0 5&CT 
•SCt*i-Cf?S 0 C©SA*>6^x/%-^r^J»5ffiUrp 
•^fc id 3 HUM 3 0 0 mm*?.4 0 0mmJt(«x^ 
-£ffl#*!i*KttW i ft o /c 

20 [0 05 2 ] (ld6W2) H4©Sai*fle(,». 5/'j3> 
U?K{c*^^?S8JS4EpJnLT, «T©*fl="CBPiaiJ4 0 
0mm©8 -Y>^->y 3>#iBA^WSScb/c. 
•ittfg&: 2 2^>? 

• >"j3>?t-yi :95kg 
•tSMSfig: t-ir-©a*>(]l*4 0mm 

• ;b^*KEIIg : 6 r p m 

• ?l±tf itg : 0. 3 mm/m i n 

• 0 ffim&m. : ffi&mmtpt>9 0 mmT©&g 

■ ffimm fcfc w * # x ^a»©si£^ : o . 047 

30 T 

±fa^ff rWfiSTS C £T*£H8JB§&© lOOmmW 
4 0 0mm©PtSJ-CGm/G s£0. 16 + 0. 05!Ct 
4Ci#t*S. l/*OC©lttKfett-ett. SLBfjSK 
*V (mm/m in) £ U 3>fflL*>6 130 0 
°C* t?©®gffilfflfC*jW4g|±lfiW[6l©feSF«3Sg^J 
B2©^W*G CC/mm) £ Utci #©V/Gffi*^ 
te£ktp<biiLS£&il,9\-m*pt>3 0 mm$r©&ai©P^ 
-C«0. lTmmVC-mint*'), M B W*6 
3 0 mm$r©feg£^A^jl{4g£©rar«0 . 1 9 
40 mmV'C-minTJnfc. C©$gH#>6 £x/>— ^ 
WOttiUria^/c^CSittPl 0 0mm*640 0mm 

S»l 0 x l 0 17 *iP,8 x 10" atoms /cm 
3 ( J E I DA£*ffift) T. ^©MF*3^«4%« 

[0 05 3 ] (Sdt«3) H4©faf*fl6t>. 5/ya> 
BBS«:*^5l8»*EPJni/'C. «T©^-CiLlMg|J8 0 
0mm© 8 -f>^~>y3>#$SA ; &WfiSL/c„ 
•iPIg: 2 2^>^ 
50 ••>!)3>?t-yi: 1 10kg 
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■WmmW&m.: t-^-©a*ctO±^4 0mm 

• 6 r p m 

• 3l±tfjf,K : 0. 3 mm/m in 

• omm&S: : WmmmfrhQ 0 mmT©{4g 

• mmskwictevztix-TMmom&Mft • o. ost 

(SJPBBO mm) *p60 
. 0 IT (KJP3P8 0 0mm) Kffl&mt 
±fE<&#-CWE£-r 5 C £ rSSitlBgpcD 3 0 0mii^ 
8 0 OmmCDPolTGm/G s^O. 16 + 0. 0 5(Cf 

^/ciC-5>iSJH3 0 0mm*6 8 0 0 mm£-C«?x^ 
-£lEWlStfdB«« i «C -a fc. £ fclBHftgt* 10xi 
0"#>6 8 x io 1T atoms/cm 3 (JEIDAJI 

fc. 

[0054] (Hifi^4) H4(DSIS«tt^. l")zt> 
0mm©8 -f>?VV 3>WSS i &W^Ofc. 

• + :110kg 

• Jl^^HK : 2 r pm 

• 5LBf jSS : 0 . 3 mm/m i n 

• OtiBW&B : HftftlT»6.e O inmT©fiI 

• MK&ffiCcbttS #X ^»»©SiasS» : 0 . 0 5 T 
(fiMSBOmm) 

. 0 1 T (SM8 0 Omm) lcimg4t 

8 0 Omm0HtGm/G s£0. 16±0. 05CCT 

^/c<tC5ilM2 0 0 mm#>6 8 0 OmmJTIi')!^ 

-*ffi36»«65aB««i«c-3fc. ztcmm&mze x 1 0 

l7 a>64x 1 0"a t oms/cm 3 (JEI DAM 

ffift) ©©Br. M*©ffirt$M&«: 2 Kj^ft-r* fc 0 

[0 05 5 ] (mt&m5) HSOttK^HKlf^. 
»«(C-*3RSI»'*ElBin'C/r» aT<ca&fft?ifflB»8 0 0 
mm©8 3>#ttfi*WJ«t/fc. 

• i";=3>? + -^B :110kg 

• SitigSimftg : fc-£-© a. 4 Omm 

• Jl/^jKHlg : 2 r pm 

• SLBfjIS? : 0. 4 mm/m in 

• 58t§S£g : 0 . 3 T 

±fB^#TWKE-r £ C £ rfeSiSIHSIS© 2 0 0 m m#> <E> 
8 0 0mmOrarGm/Gs4 0. 16 + 0. 0 5Kt 

^/ciC^>iUi2 0 0 mmA>6 8 0 OmmJtlWi^ 
-*1B#«8^lli««ia"sfc. Sfc83Riggtt8 x l o 
"*65x l 0"a t oms/cm 3 (JEI DAM 

w&l) ©ear. mM<omn^wz%w^-v$ir,tc, 
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[0056] (*Sfi^6 ) m5<D%im.*m\ >U3> 
n®{c*^ffiEig*EnftiL,r. ^©^fr-efijisiss o o 

mm© 8 ^ 3>#^=S:WfiSL/fc. 
2 2 

•i"j3>ft-yi: 1 10kg 
•mmmti&: t-^-©a*«tD±^4 Omm 

• 1 r pm 
•SLBfa,g:0. 5 mm/m in 

• SB«3£g[ : 0 . 3 T 

10 Jje^TWJj&TS C t-vmaOMgUO 2 0 0 mmfr 6 
8 0 Omm©P^I-CGm/G s£0. 16 + 0. 05KT 

-<tctC6jMM2 0 0mm*6 8 OOmmiWiA 

-*ffi3w*^R«« t u tc, $ -kMrnrnm* 7x10 

"*65x 10"a t oms/cm 3 (JEIDAM 
©ffiffiT. ^©Mrt#^« 2 %Jj , F*g"t*& ->/<:. 

[0057] (mmm7) i9©ggr, '>'j3>ia?g 
20 o+j^7T35^En»nL%^6, mT<D3k?tvm.m&8 0 0 

mm© 8 A U a ^MH&WfiSbfc. 

■mmm: 22-0?- 

• fy -5?«: 110kg 

• mmmmUlM : fc - *-©a .£J: 9 ±^4 0 mm 

• P- f-Tis<t3IE£©Kgt: 8 Omm 

• )l>y#M&: 6 r pm 

• 3l±&f2g : 0 . 5 mm/m i n 

• o mm&.m wmmmtp e> 9 0 mmroM 

• S!^ffi(C*Jt+^*X^fS©Sil:^ : 0 . 0 5 T 
.30 (flUPgBOmm) ^6 0 

. 0 1 T <Bf!gP8 0 Omm) icmB^it 
_bfE^+--C*Jj£T£ C fC&ghUMflKD 10 0mm*6 
8 0 0mmOStGm/Gs^0. 16 + 0. 0 5CCT 

-5ct*i-c#-s 0 ^©^^e'i'x^-^^joaiOTig 

^ci C-^iUPl 0 0mm*6 8 0 OmmJriWx^ 
-^Wi^ffiMift-^fc. *fc&S^~g«8 x l o 
"#>65 x 1 0"a t oms/cm 3 (JEIDAfeg 

[0058] (»SWI8) 01O©gg-C, 

40 ^«®j: o h±^c^r(D^imm\^±ifm^mL < b 

fcP-h*EBU ^©P-hOrtlfflfcaiSS-l+oo. 
*»-3*¥«iiEPflIL&#6. «T©^fr-Cii:Mg|58 0 0 
mm ©8 W>9 1 -> , ;3>#^^WRS;L//c < , 
•ttWffi: 2 2-05^ 

• J"j3>ft-fl : 1 10 kg 

• Ikft&S&B : t - £-©a -5 <fc D±*4 0mm 

• P- HTi££fl®£©iEflt: 4 Omm 

• Jl/ysKHte : 2 r p m 

• 3l±tfjIK : 0. 6 mm/m in 
50 • SBJiSig : 0 . 3 T 
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±f B^fr-C SCi *CtfiBMMm<D 10 0mm*6 * 
8 0 0mmCDP^rGm/Gs*0. 1 6 + 0. 0 5KT 

^•tctC^MMl 0 Omm#>£>8 0 OmmS'CfMi^ 

-ii^isii&ofc. £tcmm&mz8 x 1 o 

17 *i65 x 1 0 17 a t om s/cm 3 (JEIDAM 

[0059] (HS£#J9) 04©ilg£ffit<> > i^y=i> 

0mm©8 -/^^^'Ja^lfcg^filfc. 10 
WAS: 2 2^>^ 
i"j3>?t-yi : 9 5 kg 

;t/^#|5I^: 6 r pm 
3l_BfiIK: 0. 3mm/min 
0 mm&S. : MSS1S»> £ 9 0 mmTOfil 
BkSMJtfctt S # X : 0 . 0 4 7 

T 

±fs^ffrws)c-rs c i-cfeaifflpgp^^-cGm/G 

s»0. 09*i60. 1 0 ift-afc. — -fiCGymtfigktt- 20 
-Ctt. 3l±tfiIg£V (mm/mi n) il, ->y=3> 
1 3 0 0 'C* t?©Sg«HKfctt£3l±tfifcfr 
fr©*§llrtSg£JSe©¥*Jffi£G CC/mm) iL-fci 
*©V/Gffl*^ £aif I 'frtiffi&ftaftH*>&3 0mm 
^-C©{agi©H-CW0. 2 0mm'A-mint* 
0. i|ga^il^6 3 0mm*-C©fi[giiga^Jl&gi 
©raf«0. 2 1miVC-minfibofc. C©M 
H#> 6 ■> x^-£#J «3 Hi L TiS-<7c<fc x^-~£ffi 

ft tt*R0» o fc. 
[0 0 60 ] 30 
[»H©»*] CO^BgK.tO. *fe®Kb*53£L7d£(C 

fC*j » £ A 5 y 5 %«TT? *4Ci £ "T £ ~> 

y 3 >w^i^-mo$§^ <o £ 8 0 %«±'c-r 
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[Hlfi©«#<cK'W3 

[0 1 ] — MWtti' 3>«?x-^©«saai*^rig 
[02] >";='>#ite^F , 3©XPS«iV/Gi©W^ 

[@3] sHknjSBMttaetf y > fmcftib? zmzw 
©xri^^^s 

[04] * * :/fi£if £SK*J «fc * * :78WWHIi©St5£ig 

[05] **mwsiia!B&3a 

[06] *3p»j»*BJjao/tf y 3 isimvimmmM 

[07] Gm/Gs igS^in^MiiiiZ)^?; 

^•rm^0 

[08] -mm t - * -mk i 9mtfrc»<i>9&m 
[010] Tk^mmztPML. mm&ttzwx.td&&m 



1 ■ 

2 • 

3 • 

4 • 

5 • 

6 a 

6 b 

7 • 

8 • 

9 • 

1 0 

2 0 

3 0 
S • 
G • 
O • 
M • 



c z %s y 3 >iM a B 9 ? \±vf& 



• ommum 

• y n >W& 



[03] 




ft*MW 




[07] 



I 




(11) 



nm 2000-272 



tEl] [02] [04] 





(12) 



1fcm 2000-272992 




(51)Int.Cl. 7 

H 0 1 L 21/208 
21/66 



F I 

H 0 1 L 21/208 
21/66 



7-73-K (#^) 



P 
L 



(72)^ag^ mm 

yemx&mm 3434 - * ^ ? s^as^a 

3fe rfj A^SEB 3434 - f - ^ HT^^tt 
ft 

% rfc^BH 3434 «^-t*5&£tt 
ft 



(72)^^ sea # 
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Silicon single crystal wafer has predefined oxygen 
concentration on surface, and has ring-shaped oxidation 
induction stacking fault generated during thermal 
oxidation . 
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BASIC ABSTRACT: 

JP2000272992 A UPAB: 20010213 

NOVELTY - Silicon single crystal wafer when subjected to thermal 
oxidation, disappears in the center part where an oxidation induction 
stacking fault occurs in the shape of ring. Transition cluster is not 
generated in the whole surface of the wafer. The variation in the oxygen 
concentration in the wafer surface, is 5% or less. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
silicon single crystal (S) growth method. The crystal growth boundary 
surface is in-plane and the ratio (Gm/Gs) of melt solution side 
temperature gradient (Gm) along crystal drawing axial direction in the 
crystal growth boundary surface, and crystal side temperature gradient 
(Gs) , is 0.16 plus or minus 0.05. 

USE - None given. 

ADVANTAGE - The oxygen concentration in the silicon single crystal 
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